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HIDROLISIS ENZYMATIK DAN PENAPAIAN LAKTIK ASID BAKTERIA
BAGI OKARA
ABSTRAK
Pengeluaran produk kacang soya telah meningkat di seluruh dunia dan terdapat
peningkatan yang sama dalam jumlah sisa dadih soya atau okara yang dibuang.
Pembuangan okara telah menjadi masalah yang harus diselesaikan kerana
pencemarannya kepada alam sekitar. Okara kaya dengan serat, lemak, protein,
vitamin dan unsur surih. Okara memiliki potensi untuk pemprosesan dan
pemanfaatan nilai tambah yang secara bersamaan menjanjikan peningkatan
keuntungan ekonomi serta penurunan potensi pencemaran untuk alam sekitar. Dalam
kajian ini, keadaan optimum untuk hidrolisis enzimatik okara pada pelepasan gula
telah diselidiki dan kandungan protein okara setelah penapaian oleh bakteria asid
laktik telah dikira. Pengoptimuman hidrolisis enzimatik dengan viscozyme dilakukan
dengan menggunakan analisis R dalam metodologi permukaan tindak balas (RSM)
dengan tiga faktor iaitu kepekatan enzim, pH dan suhu untuk mendapatkan tindak
balas kandungan gula. Berdasarkan hasil pengoptimuman, keadaan optimum untuk
hidrolisis enzimatik masing-masing adalah 4.8% (v/w), 5.5 dan 27 °C kepekatan
enzim, pH dan suhu dengan tindak balas 1000.222 μg/mL kandungan
gula. Penapaian okara dilakukan oleh Lactobacillus plantarum dengan fermentasi
kelalang selama 72 jam. Selepas fermentasi, kelangsungan sel sel
diperhatikan. Kandungan protein yang diperoleh setelah fermentasi adalah pada 33.3
% yang meningkat secara signifikan sebelum fermentasi. Komposisi gula setelah
penapaian adalah glukosa, sukrosa dan fruktosa masing-masing diperoleh pada kadar
0.18 mg/mL, 0.15 mg/mL dan 0.004 mg/mL.
xiv
ENZYMATIC HYDROLYSIS AND LACTIC ACID BACTERIA
FERMENTATION OF OKARA
ABSTRACT
The production of soybean products has been increasing throughout the world and
there has been a corresponding increase in the quantity of soybean curd residue or
okara being thrown out. The dumping of okara has become a problem to be solved
due to its contamination to the environment. Okara is rich in fiber, fat, protein,
vitamins and trace elements. Okara has potential for value-added processing and
utilization which simultaneously hold the promise of increased economic benefit as
well as decreased pollution potential for the environment. In this study, the optimum
condition for enzymatic hydrolysis of okara on release of sugar was studied and the
total protein content of okara after fermentation by lactic acid bacteria (LAB) was
investigated. The optimization of enzymatic hydrolysis by viscozyme was performed
using R analysis in response surface methodology (RSM) with three factors which
are enzyme concentration, pH and temperature to obtain maximum sugar content as
response. Based on the optimization result, the optimal condition for enzymatic
hydrolysis were 4.8 % (v/w), 5.5 and 27 °C of enzyme concentration, pH and
temperature respectively with the response of 1000.222 μg/mL of sugar content. The
fermentation of okara was carried out by Lactobacillus plantarum by shake flask
fermentation for 72 hours. After fermentation, the cell viabilty of the cell was
observed. The protein content obtained after fermentation was at 33.3 % which are
significantly increased before fermentation. The sugar composition after
fermentation are glucose, sucrose and fructose were obtained at 0.18 mg/mL, 0.15
mg/mL and 0.004 mg/mL respectively.
